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Fastes. -—T. Brzhevskaya. 
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Sane Automation © of Poland's Metallurgical Industry 
Hutnik, 1959, ir 4; pp 150- 154 (Poland) 


: There is a footnote referring to the title to the 


effect that opinions concerning automation are often 
diametrically upposed. There are the enthusiasts and 
there are those who are dead against it in the light 
of previous failures of attempts at automation. Since 
both views are held by professional men, concludes 
the footnote, the present article is an attempt ta 
analyse the entire problem in a non-partisan manner. 


- The great need for mass-production made the first half 


Card 1/4 


of the 20th century the age of mechanisation. This 

was followed bi automation which still further reduced 
costs and increased both quantity and quality of pro- 
duction. At first sight it would seem that all the ie 


stages of. the metallurgical industry are perfectly 
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". -guited for autcmation.: There are,however, enormous 
difficulties tc be coped with. One of these is the 
prohibitive cost of automation. A pilot scheme in- 
stalled at a steel plant in Dortmund (West Germany) 
shows that the automation of the whole plant (which 
produces about 750,000. tons annually) would cost a- 
pout half a million dollars. In the conditions of the 
- Polish industry an added difficulty is the diversified 
production of each plant, i.e. automation also requi- 
: res rarrow specialization for each plant. Hence one 
shoud rather speak of partial automation involving 
in most cases ‘she control of furnaces and of the means 
of transportation within the plant. Another important 
drawback is that home production of such indispen-— 
sable equipmen> as computers an? measuring and control 
instruments is almost non-existent at present. Then 
there is the eyually important problem of training the 
a required personnel.for automated equipment, such per- 
Card 2/4 . sonnel being also almost non-existent in Poland today. 
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The author then goes on to discuss the possibilities 
of automation of various stages of the metallurgical 
process, within the framework of the new 5-year-plan. 
Where blast furnaces are concerned, he sees the pos- 
sibility of introducing self-regulating equipment to 
control the weighing and transport of furnace charges, 
+o control the temperature and steam content of the 
blast at constant or required levels and to control 
the level cf. gas-combustion. As far as steel plants 
go, automation could be applied to controlling tempe- 
—ratures anc pressures, combustion bates and maximum 
charges. As far as rolling mills are concerned, the 
following processes could be automated: control of 
+emperature, fressure and combustion in heating fur- 
naces, adjustzent of rolls to all the required thick- 
nesses. Finally, automation can be applied to all 
processes where steam or gases are used, The author 
concludes *that automation can and should become an im- 
Card 3/4 portant factor in the technical progress of the Polish 
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metallurgical industry. However, certain misconceptions — 
- relating to its, range of application must be corrected — 
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TITLE: -. Modern Reheating Furnaces and the Possibilities of 
Be Making Polish Reheating Purnaces More Efficient 


"PERIODICAL:  Hutnik, 1959, Nr 7-8, pp 276-288 (POL) 


ABSTRACT: — Modern furnace development is dictated by three needs: | 
i ee --  paduction of production costs and improvement of both 
quality and quentity. High rates of hourly output ~ 

have necessitatied a general intensification of the 
heat-exchange process between the various parts of 
the furnace and the charge. The raising of operating 
has its limitations since it encour- 
tions on the surface cf the metal 
nereases the amount of dross and 
therefore wast. The most. harmful of these surface 
reactions are  xidation and decarburization. Hence, 
the heat exchange process should be intensified, while 
maintaining the temperature at an "optimum minimum". 
Another efficiency measure ig the use of heat recupera- 
tors which take the heat from the burned fuel and use) / 
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-4t to warm up either the air fed to the furnace or the 
gas if such is the fuel used. In order to operate 
efficiently, modern reheating furnaces should also 
have the’ following features: automatic pressure and 
temperature control, easy accessibility and easy ex- 
change of parts exposed to particular wear and tear. 
After these: general introductory remarks, the author. 
goes on to disouss several specific problems, the first 
being that-of slag and dross. The formation of dross 
entails a loss of valuable Fe, though its only ad- 
vantage is that it intensifies the heating progess. 
It appears usually above temperatures of 1,000 C and 
so if temperature is properly regulated it may be avoid- 
ed. The author is also in favor of using dry slag, i. 
e. conducting the operation so that slag does not have 
a chance ta become liquefied. Dry slag assures a 
more uniform heating of the charge, hence decreases 
Pea 8 . energy consumption during modification processes such 
’ Card 2/7 as rolling, decreases the amount of dross, deoreases// 
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the conservatior. costs of the furnace since it does 
“not react with the lining, finally, is easier to dis~ 
pose of than. licuid slag. The author now proceeds to 
discuss some mocern solutions in the construction of 
pit furnaces. One of the most important tasks of 
these furnaces iis to assure 4 link between the irre- 
gular output of. the steel plant and the rhythm of 
the rolling mil:.. Figure 1 shows a theoretical pro- 
gress schedule <or a pattery of 6 pit furnaces. The 
size of reheating furnaces should of course be ad- 
justed to match the capacity of the steel plant's 
open -hearth furnaces. The ideal type is the chamber 
furnace variety where the ingot being reheated is 
freely stood or suspended. Figure 2 shows the various. 
cycles of the firnace's operation from loading time 
+o unloading tine. The graphs show in turn (from top 
to bottom) the amount of gas; the temperature of the - 
furnace; the pressure inside the furnace; the air- 
Card 3/7 gas relation and how it varies: finaily the process 
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“of heat exchange. Another problem is the reduction . 
to a minimum of track time, i.e. the time needed to 
transport the newly cast ingots to the pit furnace. 
-Pigure 3 gives the results of a study carried out in 
this field by the Steel Co of Ganada, It is also im- 
portant to oper. the furnace as briefly as possible 
since radiatior. losses are very great. Generally used 
now is the system of heat recuperators which (as shown 

in table 1) can lead to a very great improvement in 
the efficiency of furnaces, ‘A recuperator type made 

in West Germany is illustrated in figure 5. The au- 
thor now goes on to discuss the three most modern 
‘types of pit furnaces: round furnaces (Figures 6, 7 
and 8); two-s:.ded furnaces (Figures 9 and 10) in 
which burners and recuperators are arranged in oppo- 
site rows; and one-sided furnaces (Pigure 11) where 
the burners anil recuperators are on the same side. 
The second type is the most complicated and expensive 
Card 4/7 to build, but assures the best and most uniform hgating 
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» of the charge. The 3rd type is net particularly good 
for heating larger ingots and does not give uniform 
heat over the entire surface. Rounded furnaces, ac- 
-cording to the author, seem the least complicated, 
most efficient and easiest to. operate. The type most 
commonly used in Poland is the two-chamber, multi- 
‘purner furnace shown in figure 12, This type of fur- 
nace has: many drawbacks: the covers have too many 
moveable parts and are not always tight; there are 
too many burners for easy regulation; the burners 
project their beat directly at the charge; heat re- 
cuperators are out of date and inefficient; gas pres~ 
“sure, as in mary Polish plants, varies too much to a 
assure stabilized operation; the fact that the covers 
are not tight makes heat and pressure regulation very 
aifficult; excessive formation of dross leads to wast- 
age of iron; keat consumption is much higher than ab- 
ate - * poads;. too many cold ingots are loaded into pit fur- 
Gard 5/7 naces, making their operations still less efficient. 
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- The author considers that part of the blame lies in > 
the fact that steel plants and rolling mills do not 
- coordinate their work properly and another important 
part of the blaze is simply due to the fac% that more 
‘than a dozen furnaces of this type were built after 
+he war when more modern and efficient solutions were 
already well kncwn. In conclusion, the author lists 
the following pessibilities of improving the work of 
. Polish furnaces: improvement of hourly output; uni-~ 
form heating of the charge; stabilization of heating 
parameters and proper selection of fuels; improvement 


“in cooperation between steel plants and rolling mills; 
better control of the furnaces’ operations; finally 
improvement of structural solutions... The author ends 
by stating that. the realization of these improvements 
4s an extremely urgent problem, since pit furnaces 
EE pe eS form one of the most. essential links of metallurgical 
BN, Card. 6/7 plant production and since, as shown above, Polish 
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furnaces. are very inferior to their foreign counter- 


oe there are 12 graphs, 10 diagrams, ) table and 


15 references, 7 of which are German, 5 Polish, 2 


_ English and 1 Soviet. 
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"AUTHOR: Warozewski, Zdzisiew, Docent, Master of Engineering 


‘TITLE: - “Pemperature Measurement of Liguia’stee 
PERIODICAL: Pomiary “ Automatyka ~ Kontrola, 1960, No. 2, pp. 68-71 


TEXT: . ‘The author presents: the weneral problems of temperature measure- 
ment of liquid steel and deseribes a thermocouple gauge built by the Instytut 
Metalurgii Zelaza (Institute of’ Iron Metallurgy) for steel temperature mea- 
“‘gurement.in open hearth furnaces, The thermocouple used is a PtRhl0O-Pt ele- 
ment.. The gauge (Fig. 5) consists of a graphite submersion head, a fitting 
head and a tubular shield duct which connects both heads. The bottom end of 
the vertical submersion head is provided with a quartz cap which contains the 
tip of the thermocouple. The vertical part of the gauge (which includes. the 
submersion head) is 700 mm long, the horizontal part 4,500 mm. The shield 
{ duct: is made of two stesl tubes (qne inside the other); the steels used are 

\ H25N20S2 heat-resistant steel and’R35 carbon steel. The outer tube is pro- 
vided with a chrome-nickel wire coil which bears a chrome-magnesite coat. The 
thermocouple is circuited into a Poggendorff type. automatic electronic compen- 

' gator a comprises a Weston cell; a dry cell; an electric vibrator; a 
Card 1/2 ; 
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tube amplifier; a reversible, asynckronous, two-phase cage motor and a re- 
cording mechanism. Temperature is irdicated on a dial and recorded on a cir- 
cular graph. The author objects limited imports of proper high-quality tem= 
perature measuring equipment in view of inferior quality and limited availabi~ 
lity of Polizh-made. equipment and sdvocates domestic series production and 

- gtandardization of such equipment. There are 10 figures, 1 table and 5 re-~ - 
ferences: 2 German, 1 English and 2 Polish. 
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-"°BF3 counter,.. The results of the measurements are shown in Figs. 2, 
23, -and 4, In these figures the temperature of the neutron beam in °K 
is shown on the ordinate and the position of the scatterer in em | 
‘measured from the center of the.reactor core is shown on the abscissa. 
_ | The .center of the reactor core was determined each time from the 
‘maximum of the distribution of the intensity of the unfiltered neutron 
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